Strand breakage and decreased molecular weight of DNA induced by specific metal compounds.
The effect of various metal compounds on the DNA of Chinese hamster ovary (CHO) cells was studied. Both NiCl2 and crystalline NiS caused DNA strand breaks in cultured CHO cells, whereas amorphous NiS did not. Strand breaks were quantitated by determining the number of average molecular weight of DNA following treatment with the metal compounds. Exposure of cells to crystalline NiS, CoS, CdS, AgS, CuS and Ni3S2 at 10 micrograms/ml for 24 h also induced DNA strand breaks. Similar exposure to activated charcoal, which was also actively phagocytosed, failed to cause any effect on the DNA of CHO cells. In the case of NiCl2 and NiS the effect was shown to be both time and dose dependent. Other soluble metal compounds such as HgCl2, CaCrO4, and CdCl2 also decreased the molecular weight of DNA while MnCl2, ZnCl2 and FeCl2 caused no significantly detectable change in DNA molecular weight. These effects, which occur at low metal concentrations suggest that nickel and other metals which cause cellular transformation have a very selective and specific effect upon DNA.